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U. S. BOARD ON GEOGRAPHIC NAMES TRANSLITERATION SYSTEMI

Block Italic Transliteration Block Italic Transliterati.

A a A a A, a P p P p R, r

b (3 B, b C C C c S, s

BaB V$ v TT Ta T, t.

Fr Gyg Y y Yy U, u

A ~ a D 1, d (P 4) 0 * F, f'

E e E a Ye, ye; E, e* X x X x Kh, kh I
hi m X ac Zh, zh Q Li Ts, tsj

33 3 3 Z' z L 4Ch, ch

w W~ iiW LU wm Sh, sh

I~i~i 0 Y, y 1 u lle Shch, shch
K Kx K, k bb 6

-M At N, m b b 6

H H d N, n ~9 E, e

Oo 0 0 0, 0 h] 3 101 Yu, yu

n n 17 P, p F1 Un Ya, ya

*ye initially, after vowels, and after b, t, e' elsewhere.
When written as 9 in Russian, transliterate as y9 or 9.

RUSSIAN AND ENGLISH TRIGONOMETRIC FUNCTIONS

Russian English Russian English Russian EngLisI

sin sin sh sinh arc sh sinh
dos Cos ch cosh arc ch cosh 1
tg tan th tanh arc th tanh-1,
ctg cot cth coth arc eth coth
sec sec sch sech arc sch sech
cosec csc csch csch arc csch csch 1

Russian English

rot curlI
lg log-
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r5



-STATE STANDARD OF THlE UNION SSR GROUP V66i-.METAL AND NON-METAL INORGANIC COATINGS. GOST

METHODS OF CHECKING. 16875-711

To ReplaceL Bythe'Decree of the State Committee GOST 3247-46-of Standards, Council of Ministers, USSR GS 03S
-from -6/1-V/1971. No. 693 GS 035

'Effective 1-/VII/19-72 GOST 3265-46
GOST 3264-46

-~ Noncompliance with*-the standard will GOST 3263-46

-.b prsectedinaccordance with the

'Official Publication Reprinting is orohibited Z

I -This standard is expanded to cover metal and nonmetal inorganic 0
coatings applied-by the electroly~tic, anodizing, and chemical
methods and it established methods for checking them for corres-

pondence with thre requirements of GOST 3002-70. I
The standard corresponds to the recommendations made by SEY

--Council for Mutual Economic Aid (COMECON)] on the standardization-
of RS 2457-70, RS2458-70s RS 2459-70, RS 2460-70, and RS 2522-70.

a._-SAMPLING ORDER

'1.1. The number of articles selected- for checking is deter-Z

-Wili dby GOST 3002-70.
-1.2. When necessary, the are'as of the surfaces of the artitcles

on w1-hichthe control measuremnts, are made are stipulated in the



technlcal documentation with the itlclo,

2. METIOD FOR CIIV.CKINO TiE APP1JEARAiCE 1' COA'I'III;J

2.1. The method is bnoed on the detection or defects on the

coating urrnce by visual ex~mnntl on and its npplicnble for tirticolor

or nny shape and dimensions.

2.2. The check is performed by examining the articles with n

naked eye in a room with the illumination or at least 300 lux.

The need for using optical devices with indicated -manhrication

of power must be mtipulfted In the technical documentation for the

article.

Recommended equipment: loupes of types LI-3, LT-11, and others

an per GOST 8309-57 and (OST 759J-55.

Devices of various designs or samples are permitted for de-

termining the degree of luster of the coatinps.

The results )f the external examination are recorded in a cer-

tificate.

3. METHODS FOR CHECKING THE TICKNESS OF COATINiS

A. Physical Destructive Methods

3.1. Megnetic, electromagnetic, and radioactive methods and

the eddy-current method.

3,1.1. The essence of these methods is based on the principle

that, depending on the change in the coating thickness, the following

changes occur:

magnetic method - in the force of separation of a permanent

magnet from the surface of an article;

electromagnetic method - in magnetic flux ariming between the

converter of the instrument and an article;

radioactive method - in the intensity of the reflected beta

radiation;

method of eddy currents - in the impedance transformer of the

instrument, caused by the induction of eddy currentm in the part.

3.1.2. Application and special features or theme methods, do-

pending on the material of' a coatinp and the basic material, are

indicated in Table 1,

2
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-3.1.3. In performing the measurements, it is permitted to use

ihnstruments (thickness gauges) of various designs with errors inpei'entages :!,i th -d

°-magnetic method ... +15

electromagnetic method + 10

radioactive method 1. 410

eddy current method .... +IC.
3.1.4. Before the measurements are made the articles are de-

greased in an organic solvent (benzine, trichloroethylene, etc.)

or a paste made from magnesium oxide.
-{ a When the paste is used for degreasing, the samples are washed
-thoroughly bOy a stream of distilled water. These are dried in the
air which is free of dust and oil or by means of a filter paper.

The degroasing process can be omitted when the check is maderimmedlately after the coating has been applied.is The measurements are made in accordance with the Instruction
-with the Instrument,II 3.1.5. Arithmetic mean of three measurement values is accepted
-as the measurement result.

B. Physical Destructive Methods

A3. Metallographic (microscopic) method
3.2.1. This method Is based on the determination of the e-oating

thickness on a cross section with magnification and is appliUcable

-or determining the local thickness of the sinple-layer and multi-

-layer electrolytic and anodied coatings, primarily as an arbitra-

__ -tion method,
3.2.2. Metallosraphic microscopes of all types are pe~rl'itted.

Recommended magnifly-In powers; 500-1000 for coatings up to

12Opm thick and 200 for coatings which are over 20 tim thick.
3.2.3. To determine the coting thickness, thin sections with

a -cross cut of the coating (cross section) are prepared as Indicated K_
in attachment 1.

The surface of the hin section is degreaed as Instructed In K

-ection 3.1.4 and) when necessary, it is etched. Solutions In-

d-oatod in attachment 1 are used -for etching.



---_ _ __ _ __ _ __- __ --
=
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RE The microscope for measurements is readied in accordance with'-

the_ instructions for the instrument.At least three measurements are made along the entire length
f o-f the-section.

- j3.2.4. Arithmetic mean of three measurement values is used as-
-the measurement result.

- 3.3. Weight method
7 13.3.. This method is based on the determination of a mass of,

the applied coating and is used for determining the average thick-

ness of-the single-layer electrolytic and chemical coatings on

_airts whose mass is not over 200 g.

The relative error of this method is +10%.

3.3.2. In this case, equal-arm laboratory balance is used with

-an optical readout of the type VLR-200 as per GOST 15076-69. Other
-types of balance may be used, providing they have an accuracy

UP to +0.001 g.

3.3.3. The parts are degreased in accordance with Section 3.11.4.

3.3.4. The mass of the applied coating is determined by weigh-

-ing the part on an analytical balance before and after the applicar'

tion.

3.3.5. The following formual is used to calculate the average,

thickness of the coating (Ha) in micrometers:
av

H--(9 2 - g).l0000
av

iwhere

__ - mass of the part Defore: the application, g;

_2 - mass of the part after the application, g;

__ S - area of the coating surface, cm2
3

y - density of the coating material, g/cm .

B. Chemical Methods

____ 3.14. Jet, drop, and stripping methods

3.4.1. The jet method is based on the dissolution of a pating

_witha solvent flowing onto the surface of a part in the form _orJ

aJet-a certain rate.

!W-S=- -- M~ -_ -



..... The thickness of the coating is calculated using the time it

- -takes for the coating to dissolve (intermittent-jet method) or by

-the amount of the solvent spent to dissolve the coating (jet-test

method).
The point at which the coating is dissolved is established _ i

'visually or with the aid of an instrument, which records the change
-in the potential or the current at the moment of complete dissolu- i
tion of the coating (electrojet method). |

The drop method is based on the dissolution of a coating under

the effect of the solution drops applied to the surface and which

remain there for a certain period of time.

The thickness of a coating is determined using the number of

-drops it takes to dissolve the coating. I
;- The stripping method is wased on the dissolution of a coating' __

in a solution which does not affect. the metal of the part. _

The coating thickness is calculated using the mass or the dis-

solved metal which is determined by two methods - by means of a

-chemical analysis of the solution or by weighing the part before

-and after the dissolution of the coating.

3.14.2. The jet and drop methods are used to measure the local

-thickness of the single-layer and multilayer metallic coatings in-

-dicated in Table 2, on the surfaces whose area is at least 0.3 cm2-

-The jet method is not used for thp parts -whose contour prevents
-the draining of the solution.

The drop method is not recommended for use due to the large

-error and the duration of measurement, especially for coatings -

-whose thickness is over 20 pmi

The stripping method is used to measure the average thickness-

-of the single-layer and multilayer coatings of the parts having
-small dimensions, primarily it is used as an arbitration method.
-This method is not applicable for aluminum alloys of types AK4., -

-AK-I, and AK6, which contain copper and nickel.

__ The relative error is given below in"percentages for each.

-method, when determining the coating thickness from 2 pm and higher-:

___ intermittent-jet method • . 0

- jet-test method ... +15

NP5



drop method .. +30

stripping method +10.

3.--4.3. Before the measurements, the samples are degreased in -
a crdance with Section 3.1.4.

Chromate and phosphate films from the zinc and cadmitmu coatings
-are removed by means of a cott, n pad wetted with hydrochloric acid
-at a density of 1.19 d/m3 iluted at 1:8 ratio.

A drop of solution containing 5 g/Z of copper sulfate is placed

-yon the surface of a coating and is left there for 1 min to check

if the chromate and phosphate films have been removed completely.

-The darkening of the, surface indicates the absence of the chromate-

-and phosphate films.

The dissolution of the chrometlayer from the multilayer coat--

'ings la accpmplished in a hydrochloric-acid solution with-.a density
- rat 1.19 g/cm 3 with the addition of the antimony trioxide in the

iainount of 1-2. wt. %.
F-7 3.4.. To prevent the test solution from spreading, the surface

k: of the samples is isolated with any material that is chemically LU
stable. In the case of the Jet method, the isolation material is

applied in the form of strips 4 parallel with the direction of
--:- -'-- --run off of ,the solution, 4t a .ance of approximately 4 mm from

-one another; in case of the drol method, a burface approximately
-}6 mm in diameter is isolated for the measurements.

Before the measurements, the samples and the test solutions

-are kept in the room until their temperature becomes the same as
! -the envIronment.

It Is recommended that the coating thickness be determined

-before any additional treatment (chromium plating, phosphate coat-

ing, etc.). L
3.5. Intermittent-Jet Method f
3.5.1. The apparatus shown in Fig. 1 is used for the, mea-

-suremnts, which consists of a dropping funnel 5 with cock 6. A

capillary tube 8, from which solution is delivered to the surface

oI-- a Mle 9, is connected to the 'lower end of the funnel by means---

<-farubber tube 7. The capillary tube is calibrated in sych a..

way as to deliver I10+0.1 ml-of di'stilled water in 30 s at 18"200C

- -_--: I-._ ------

.. . . .._ ,- - - I I i II Ii i - ,



And.constant pressure, when cock 6 is open all the way.
Constant pressure is established by means of' a glass tube4

inserted through tube 3 into the neck of the funnel and having an

P - opening 2 for air entering the funnel.

4 The lower end of the glass tube 4" must be in the solution at

all times at a distance of 250+5 mm from the end of capillary tube

8. Thermometer 1 Is inserted into tube 4.

The solutions used' for these measurements are given in Table

2 and the instruction for- their preparation in attachment 2.

3.5.2. The device is prepared for use as follows. Funnel 5

-is filled three fourth with a prepared solution, capillary tube 8
4 is filled by opening cock 6. The neck of the funnel is plugged

with a rubber stopper 3. Cock 6 is opened again and the solution
-is given a chance to flow out of the funnel until there is an even

-suction of air bubbles into the funnel through tube 4, which in-

dicates that constant pressure is established.

-- Prior to the test, the flow rate of the solution from the

capillary tube is checked, which must be the same as indicated in

Section 3.5.1.

The apparatus prepared as described is secured by means of a

laboratory stand in such a way that the end of the canillary tube
is at a distance of 4-5 mm from the surface to be tested and that

I .- the angle between the axis of the capillary and the surface of

-the sample,. or, -in .--he- case of-a curvilinear surface tangent to
-this surface, is at 45+5 ° .

To prevent the solution from spreading and solashing, a class

-rod, on which the solution should flow into a receptacle, is placed

against the sample as close as possible to the area of testing.

3.5.3. To begin the measurement, cock 6 is opened and a stop-

watch is started simultaneously; after a certain period of time,

the cock is closed and the stopwatch is stopped, and the area where

the stream fell is examined to see whether the color of the sur-_

-iface ?s changed. If there Is no change in the color, the cock is

opened again and the stopwatch is started. This nrocess is re-
*ated until the color changes at the location where the stream1

als-. The point at which the measurement is stopped is indicated

7a
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Tab le 2.-

During the subsequent measurements, when an approximate number 11

-of seconds is known during which a given coating dissolves, inter-
:nudb:eof seconds during which the stream flows is added. -
-vals between the measurements are as infrequent as possible. The 1=-

When the thickness of the multilayer coatings ia measured,

the time it takes for each layer to diszolve is recorded separately

and the thickness is calculated as shown below.

The tempersture of the solution is recorded. '

After the measurements are over, the apparatus is washed and

-filled with distilled water.

3.5.4. The local thickness of the coating (HI ) is determined I_
in micrometers, using the following formula:

H l Htt9
:where I

Ht - thickness of a coating removed in 1 s, in im;tK
t - time it takes to dissolve the coating, in s.

The quantity Ht is given in Table 3 for different coatings.

thetfol-lowing -correction factors are introduced into the- for-

m~a Used--to- calculate the thickness: 1.35 for copper coatings from

cyanide electrolytes; 0.7 for cadmium coatings from sulfuric acid

electrolytes; 1.09 for the chromium lustrous coatin-s from sulfuric

acid electrolytes; 1.2 for the chromium lustrous coatings from i

self-adjusting electrolytes; 1.04 for the chromium dull coatings

from self-adjusting electrolytes; and 1.3 for the chromium dull

.coatings from tetrachromate electrolytes.
Wheh calculating the thickness of nickel coatings from electro- I

lytes with luster-forming additives, the coefficients given in Table

4 are introduced into the formula. I

The arithmetic mean of three values obtained from the measure- -_

iments ts used as the measurement result.

3.6. Intermittent-Jet (Electrojet) Method

3.6.1. For these measurements the apparatus (Fig. 2) described

inS ction 3.5.1 is used, with the exception of the fact that A
sec6ond glass tube 10, with a platinum wire 11 soldered in its

8
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F--
-closed end, is inserted into the stopper 3, which plugs funnel 5.

The lower end of the glass tube 10 must be in the solution at all f -
times at 250+5 mm from the end of capillary tube 8.

Trh, platinum wire and the sample being tested are connected

to an electrical circuit, which includes current source 13 (dry-

element battery of 3 V, as per GOST 2583-70 or GOST 3316-65), gal-

vanometer 16 (null instrument), carbon fixed resistor 14 of type

VS of 10 ohm, as per GOST 6562-67; variable carbon resistor 15 of
-type SP of 22 ohm, as per GOST 5 5 74 -65 , and switch 12.

The electrical circuit can include a potentiometer of type

R306, R307, as per GOST 9245-68, or millivoltmeter LPU-01 or LPM-

6oM-lo.

An electrical system is. pemissible when the compensation

*method is used.

The apparatus id prepared it accordance with the instuctions j
in Section 3.5.2.

The sample to be tested must be electrically insulated for a

-metallic stand.

3.6.2. When the measurements are made, the electrical system

:is turned on and the stopwatch is stF.rted when cock 6 is opened.

-The stopwatch is stopped and the cock is shut off at the moment

the needle of the instrument deflects, which occurs when the coat-

ing is dissolved and the base metal or a sublayer appears.

3.6.3, The measurement results are processed in accordance

-with Section 3.5.4.

3.7. The Jet-test Method

3.7.1. These measurements are made by means of an apparatus

-consisting of a 50 ml buret (GOST 1770-64) graduated at 0.1 ml
-with glass cock, to wn~ich a capillary tube is connected by means j
of a rubber tube. The capillary tube is calibrated in such way
-as to deliver 10+0.1 ml of distilled water At 18-20 0 C in 30 s,

=when the cock is opened completely.

The solutions given in Table 2 are used for the measurements.

3.7.2. To perform the measurement, the cock is opened all the

-way to let out a stream of solution. After a certain period of

Itime, the cock is closed and a check is made to see whether there

9 ___
------------------.
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c hange in color or~ the surfao at a point wh e-thts dtra
hLt I t. Ir there ia no ohange 1h the eooibr, the prooest It re-

tep.ted until there is a ohdnhe in color.
End or the ieasutremen It edtablidhed acording to the oha iw-

in ooo on the eurraoe of the bate meta o-r a dubluyev (nee Table

When measuring the multilaye-i ooaing the amount or tolution
used to ditoive aoh laer 18 dooded vindividualy, then these
.. tmo are added, and the thicknie ofb he ooatine la oaloulqead

at shown below. I M0
The teerature -or the solution is recorded. 5

- The rollowing, formul, It ud t.) det6rmlne the looal

-thioknem of the oO6Ain (11,I) in z

whert
-- thiokneo6 or the coating removed with n il of olub ion-

In vpl (te€e Table S} -

V - amount o solution used to dieolve the coatin , in m

The arithmetit mean o three meanurement value8 i aoeted A

las the measurement result.

The olowin: oretion rattort are Intrtoduetd into the rot'-
, !mula used to raleulato t- t-h-Mzftts8' 0.7 ror the cadmium 0'0'-tng s

eletriy'eePm, the coper cotinge'fom sulfuric aold L evtr--blyttt and 1.35 aO 'AmO~e oI , ,,

-from cyanide eleorolyte,

Sr3 bop Method

-3,8., A d1rp it applled fro, a -b~pper. with the intrnIl i-

idiameter of' th end or the capillary at 1.5-.0 mm onto the sur-aoe
of a ooatingiand left there for a oerta&in polod or biime, Then

-this drop 18 bloted drq with a f.lter pap e s a ttp whichs a te-

toond drop of the solution i plkqed on th, 8ame spot. This proeee -f-

U--ttduntil the baee rdetal or a tublkyer appears) or a tpot T_q_
~of ooaoteoitedmetal, -

-- The dlutione ued for the *aoureientn time the drop rer-ain-

-the ur-faoe, and the point at ohieh the %Aasurement it termina-

~tea~eindloattd Un Table 6.
3Z32 The -Pollowg forula Iii uttd to ot ulate the looal

10



-thinesS+ of th& coating (HI) in-micrometers:

HR 1 -Hk (n - 0.5),

..e.'R - thickness of coating removed by one drop of solution in

P-im seTable 7; =

-_ - number of drops used to dissolve the coating.

-The-arithmetic mean of threehmeasurement values is accepted

-_ the meaSurement result.

3. 9 3 Stripping Method

- 39.9-1. These measurements ar~e made in two ways: j
a) the part 'sweighed and immersed into an appropriate solu- j

tion;-after the coating of the part is dissolved, it is removed

mfitthe solution, washed, dried, and weighed. -

The following formula is used to det--rmine the coating thck-

ne-ss -(H-ay in micrometers: g.0
;[+ -}-,H =(gI g)!1000 '+

H =(9 92____

av yS

where

- mass of the part before the coating was stripped, g;

- mass of the part after the coating was dissolved, g;

Y density of metal coating, g/cm3 -

S- srface area of the sample, cm2 ;

b) the part is immersed int an appropriate solution; after

the- cating is dissolved, the part is removed from the solution

and ,,washed several times with distilled water. The solution is

cmmbined with the water that has been used for washing and then

'transferred to a flask up to a park and the liquid is analyzed for
-the -content of the dissolved metal. =t

'The solutions for removing the coating are given in Table 8.

"The following formula is used to determine the average coating

h 'kn6ss (Hay) in micrometers:

H RP10000
av Y

--whee P dmass of metal obtained by chemical analysis, in g.

k +_- +. -C- --- 11

L= - +j -":.-._+ - , +



-.4.MTHODS-FOR -FOR CHECKING THE POROSITY OF COATINGS

4.1. Paste Method

4.1.1. The method is based on chemical interaction of the base

-metal or a sublayer with the reagent in the areas of pores and other

-breaks in the coating with the formation of colored compounds.

This method is used to determine the porosity of the cathode-

-type metallic coatings on steel, copper, aluminum, zinc, and their

-alloys and of the inorganic nonmetal coatings on aluminum and its
Alloys, on articles having any shape and dimensions.

4.1.2. The following items are used:

hair brushes as per GOST 10597-70 (various pulverizers can be

-used); 411

pastes. The composition of pastes is given in Table 9. The

me thod of preparation is given in. attachment 3.

4.1.3. The articles are degreased as per the instructions in

Sec tion 3.1.4.
The paste is applied to the surface of a coating by means of

-- he brush, pulverizer, immersion, or some other method, which en-

_- sures an application of a uniform layer of the paste which is left
-on for 10 min.

The application of a paste is at 0.5-1.0 g/dm2

After the check is made, the paste is bemoved by washing the

-article by running distilled water, then it is dried and the process

mis repeated- at the same area of the surface.

- - 4.1.14. The number of colored sections corresponding to the num-
ber of pores are counted on the test surface of the coating.

The arithmetic mean of the values of three measurements is

used as the measurement result. The obtained porosity is applied

-to a unit of the surface area.

4.2. Method of Filter Paper Application

4 1.2.1. This method is based on chemical interaction of the

mkase metal or a sublayer with the reagent in the areas of pores

_andother discontinuities in the coating with the formation of .

,qilored compounds.

__ This method is used for determining the porosity of the

cathode-type metallic coatings on, steel, copperand its alloys, on

_12
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-articles with a simple form, when the contour of the article per-

_-k mits the application of filter paper.

4.2.2. The articles are degreased in accordance with Section

Filter paper, which has been saturated withxan appropriate

solution indicated in Table 10, is placed over the prepared sur-
face of an article. The paper is applied in such a way as not to

leave any air bubbles between the surface of the article and papers

The paper with an imprint of pores in the form of dots or spots is

removed and washed with a stream of distilled water and dried bn

clean glass.

The solutions used for the determination and the test regimes

-are given in Table 10.

To detect the pores which extend to copper or brass, after

washing_. the filter paper with an imprint of pores is placed on a

clean glass and a solution of potassium cyanide (40 g/t) is applied

evenly over it. This treatment results in the disappearance of

-yellow spots (traces of nickel); after this, the paper is washed

with a stream of water and dried on the glass. The dark-red and
' blue spots (traces of pores extending to copper and steel) remai~n-_N

Ing on the paper are counted.

In order to detect pores which extend down to nickel, the

filter paper with an imprint of pores is placed over clean glass

add an ammonia solution of dimethylglyoxime (dimethyiglyoxime

2 g/1 and 25%- ammmonia -500 ml/1) is applied evenly over it. M

After the bright-pink dots or spots, characteristic for nickel, are

formed in the areas of pores, the filter paper is washed with a

-stream of water and dried on the glass.

'-V - During this process the traces of pores extending to steel

and copper fade and do not interfere with the counting of the 0ores

extending to nickel.

The determination of the porosity of the coatings with an up-

per chromium layer is performed not earlier than 30 min after the

chromizing process. In the case of very porous chromium coatings

,on the copper-plated 6teel, copper.and its alloys, the traces of

:pores extending to copper and brass are not shown clearly on the

13
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'paper and the dark-red spots have to be counted on the article it- W 1
-self.

These traces of pores should be visible with a naked eye.

4.2.3. The number of pores is determined as follows.

The filter paper with the imprint of pores is placed on a 71

-glass, which is divided into square centimeters. The number of'

-pores is counted in each square. The numbers obtained from each
-square are added. The area of the paper in contact with the part

-is measured and the number of pores per unit of surface area is I
-determined.

-5. METHOD FOR TESTING THE ADHESION STRENGTH OF COATINGS

5.1. These methods are based on the difference between the

physicomechanical properties of the coating metals and the base

metal of a component.

5.2. The test methods are selected depending on the metal of

-the coating, type, and purpose for which the part was designed.

5.3. Various types of equipment and devices can be used for

-these tests (polishing and scratch-brushing machines, muffle fur-
naces, vice, etc.).

5.4. Polishing Method

5.4.1. The surface of a coating is polished for at least 15 s.

Discs made out of coarse calico, felt, and other materials

are used for polishing; the pastes - crocus, chromium, and others.

Polishing rate- 20-30 m/s.

There should not be any swelling or separation of the coating

after polishing.

5.5. Scratch-brushing Metho

5.5.1. The coating surface is subjected to scratch brushing

'for at least 15 s.

.-The scratch-brushing method employs steel and brass brushes
(for. soft coatings) with the diameter of the wire at 0.1-O.3imm

and -the speed of rotation at 1500-2800 rpm.

--After this treatment, the surface that was tested must not

show-any swelling or sepakration oI' the coating.

-! 5.&. Heating Methdd

-- 4
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-56.1. The coated articles are heated for 0.5-1.0 h and then
-co61ed In air. -

_--The heating temperature for the articles with all types of

coatings, with the exception of zinc, cadmium, tin, lead, and tin-Ilead alloys, is given in Table 11. Tbe1

0C
Base metal Heating temperature, 00

--luminum and its alloys 190+5
MNgnesium- and its.A-1loys 125+t5
-Cop -per and its- alloys 250+t5
Steel and cast iron 350+t5-v

Tianium and its alloys 210+5
-Zrinc -and its alloys 140+5

, Note:J It is permitted to reduce the heating temperature for the - -
:articles which have seams soldered with solders whose melting point , J2

-is lower than the heating temperature shown in Table 11.

For the zinc and cadmium coatings, the heating temperature
-must be between 180 and 200C; for the tin, lead, and tin-lead al-

The article that was tested should not show any swelling or

separation of the coating after heating.

5-7. Winding Method

5.7.1. This method is used to determine the adhesive strength.

f-oat-ings on wire.
~Wfre [i ar~iate F-Dto 1 miB w-ound. ono ~'d~th a

s pecified diameter; wire with.-a diameter greater than 1 mm is

wou3ndaround the wire of the same diameter in such a way as to

iOrm 10 -15 closely wound turns.
- ---The springs whose diameter of the wire is up to I mr. are-tesn

-te[Zdby straightening; with the diameter over 1 mm - by stretching

te_- rings to their double- length.

ItMa



After testing, there should not be any separation of the coat-

-ing on the surface of the coating.

5.8. A Method Utilizing a Network of Scratches

5.8.1. Using a sharp steel point, 4-6 parallel lines cut right

-through to.the.-base metal are made on the test surface of the coat-
-ing at 2.0-2.5 mm from one another and 4-6 parallel lines per-

-pendicular to the other. The lines should be made in the same

--direction.
The surface being tested must not show any separation of the

-coating.

5.9. Bending Method

5.9.1. The coated articles are subjected to bending at a 900.

angle in both directions up to a fracture.-

There must not be any separation of the coating at the point

'-of fracture.

-6. METHODS FOR CHECKING THE PROTECTIVE ABILITY OF NONMETALLIC AND

NONORGANIC COATINGSA

6.1. The drop and immersion methods are based on the distruc-'

tion of a coating under the effect of the test solutions. The

-evidence indicating that the coating is destroyed is a contact pre -

cipitation of copper on the base metal or a change in color of the

-solution drop, caused by the interaction between the base metal

-and solution, -or the formation of the products of corrosion.

The oxide and phosphate coatings are tested before saturation.

The anodized oxide coatings on aluminum with fillers are tested

. later than 3 h after filling.

6.2. The following items are used for this test!

dropper as per GOST 9876-61;

- stopwatch as per GOST 5072-67;

solutions used for testing the protective ability of coatings

are--given in Table 12.

- 6.3. The articles are degreased as indicated in Section 3.1.4-

..... .6. . Drop Method

__...6.4.1. To test the protective ability of the anodized and

-~de: coatings on aluminum aid, iLts Aos -2 dops-orsibo
J e to the surface of the coating. The determination

i -. 16



purdis timed with-a stopwatch.

- e time norms for the drop test are indicated in Table 13.

'During the period indicated .there should not be any change in-

At -r- of -the drop (from orange to green). M
To test the protective ability of the phosphate coatings, oneVI :drop-of solution #31 is applied to the coating from a dropper and -_

7a_.change in color i observed from blue to yellow, light green, or
_-ire-d. The moment at which the color changes is established by means

-o astopwatch.
S - The resistance norms of the phosphate coatings are given in -

-i 2l able l" TABLE 14

- - -before the color of the drop Coating resistancehnges:, in rain norm

Over 5 Highest

5 Normal

2-4 Average

Under I Lowest

6. . Immersion Method

- 6.5.). To test the protective ability of the oxide coatings on
steel, the samples are immersed into solution #29 at 15-25 0C for

_30: . After this, the samples are removed from the solution, washed

tin. distilled water, and dried with a filter paper.
_ The test surface should not show any spots --contact precipita-

-tion of copper.

I-i It is permissible to test with a drop method using the same

solution.

-i The'-properties of the phosphate coatings on steel, intended

fto contain oils and lubricants, are checked by immersing the part

-- intosolution #32 at 20+5 0 C for 15 min,
__ At the end of 15 min, the part is removed from the solution-,

--- *ed, and dried.
The-promtective properties of- the phosphate coatings on st-eel31 -

iended for--the- paint-and-varnish or plastic coatings, are -tested
____ 
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by immer, sIng the article into solution #33 at 20+50C for 5 min.
-At he eni of this period, the article is removed from the solution,

washed, and dried.

- At the end of one hour, the articles are examined with a naked

N One should not observe any corrosion of the base metal on the
ctst surface.

47.. METHODS FOR CHECKING THE SPECIAL PROPERTIES OF COATINGS

7.1. The methods for checking the special properties of coat-I ings are given in attachment 4.M

8. REAGENTS AND MATERIALS

-8-1. Reagents end materials used for testing the coatings are

-given in attachment 5.

I-Recommended Attachment I to GOST 16875-71

UINSTRUCTIONS FOR PREPARING A THIN SECTION

The sample for a section is tcut from an article in such a

-way as to have the plane of the coating strictly perpendicular to

-the plane of the section.

In order to preclude the dis.truction of a coating while ob-
1a-ning a section, a secialJprotective- metal laer 20r-30 pm thick

Is formed) which has a good strength of--adhesion with the coating
-to be tested and which is relatively hard.

It is permissible to pour the section by means of fusible al-

lays (Rose's alloy, Wood's alloy,. etc.) or such materials as shel-

Uc, organic glass, sulfur, and other.

- The materials for the pouring of a sample with a coating must

have:
- a) sufficient mechanical strength.

-_During subsequent grinding and polishing of the sample, the

destruction of the filling material is not permitted and it should

nov be rubbed any harder than the coating material;

b)- limited melting point.

The, mearing of the filling material is not permitted during

_______8
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j! polishInF, -which Is accompanied by heating.
During pouring, the sdmple is placed vertically into a metal.--

-ring. The metal ring is placed on plane mirror glass and the sam-

-ple is secured by means of some clamp such that it coincides

with its mirror image.

When flat samples are used, the -pouring can be omitted.

In this case the sample is secured by means of metallic jaws.

Intermediate pieces made out of soft metal (aluminum or cop-
-j per) are placed on each side of the sample to protect it against

compression.

'When the sections are prepared, it is recommended that the 1;
-grinding and polishing be performed at a 450 angle to the coating.

To prevent the smearing of metals, it is recommended that the

grinding and polishing be done at a 450 angle to the coating during
-the preparation of samples.

_The process begins with the sample being worked with a rough"'

-file, with a subsequent change to a barette file. After this, it

'is worked with a sandpaper, changing from coarse to fine.

When going from one type of sandpaper to the next, care is
-taken to remove the polishing dust, since the dust from the preced-

ing phase causes scratches on the section during subsequent treat-
-ment. In going from one phase to the next, the direction of motion

-should be varied.

The final phase - polishing- is performed using a felt or a
-wool disc with the aid of the chromium, aluminum, or magnesium
.oxide paste, depending on the material being studied.

'Recommended Attachment to GOST 16875-71 "jI

PREPARATION OF SOLUTIONS

.-Solutions # I, 2, 5, 7, 8, 10, 13, 15, 16, 17, 18, 19, 21s---22,

!421,--25, 26, 27, 28, 29, 30, 32, and 33 are prepared by dissolution- -
rin-distilled water.

Solutions 3 and 9

O-----300 g of ferric chloride are dissolved in 200-300 ml of di-s-
til-led- water and 100-g of copper sulphate are dissolved in the

19
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:same amount of distilled water at 50-60 0 C. After cooling, both
so-lutions are transferred into &aLZmeasurin-g flask and the volure
of the solution is brought up to the mark, then the sol '- is

filtered.
Solution 4

A batch of 60 g of ferric chloride is dissolved In 20 " -1 " _-
- j distilled water and 30 g of copper sulphate are dissolved ,. t..e

-same amount of water separately at 50-60 0 C. After cooling, both

solutions arc transferred into a 1 1 measuring flask; to this flask
are added 220 ml of hydrochloric acid and 100 ml of sulfuric acid

with the specific-gravity of 1.19 and 1.84, respectively. After

the solution is cooled, it is brought up to the mark with the dis-
tilled water.

Solution 6

150 g of ferric chlro ide are dissolved in 500 ml of distilled
water and 31 g of antimony trichloride are dissolved separately in

150 ml of oortaei. Bcoth solutions are transferred to a
= ?f -ng-@as, 250 m-l of acetic acid are added, and the total
volume is brought to the mark.

Solution 11

50 ml of ferric chloride are dissolved in 159 g of IN hydro-

chloric solution and 20 g of copper sulphate are dissolved in 300

-ml of distilled water separately. Both solutions are transferred

:to a I Z measuring flask and the volume is brought up to the mark.

Solutions 12 and 20

obai m-6fdi-Stled water are added to 62 g of boric acid to I -@

-obtain a homogeneous thick mass. Then, hydrofluoric acid is ad- 7
ded with constant mixing until the boric acid is completely dis-
-solved. It takes 175 ml of hydrofluoric acid with a specifie
-gravity at 1.13 for 62 g of boric acid. This selution is prepared

-in a vessel made out of organic material. L4VM -
An aqueous solution of fluob.oric acid (1:10) and hydrogen

peroxide (30%) are used for the chemical stripping of a coating
-and for the drop method at 2.5 ml to 100 ml of diluted acid. Hydro-

gen peroxide is added Just before use. -__

S Solution 14

20
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2000 g of ammonium nitrate are dissolved in 1 1 of distilled

wvater with mixing and heating up -to 460C. Then the solution is_!f itei-ed. 
oi

Solution 23
S 135 g of sodium hydroxide are dissolved in 500 ml of distilled

water and 80 g of lead acetate are dissolved in 500 ml of distilled
water separately. Then the solution of lead acetate is added in
-small amounts to sodium hydroxide with mixing, first at room tem-
:Perature and then with beating until complete dissolution.

Solution 31
82 g of copper sulphate and 33 g of sodium chloride are dis-

-solvedseparately in small volumes of distilled water. Both solu-
'tions are transferred to a 1 Z measuring flask, to this are added
_!13 ml of O.IN solution of hydrochloric acid, and the volume is

brought up to the 1 Z mark.

iRecommended.-Attachment 3 to GOST 16875-71

-INSTRUCTIONS FOR PASTE PREPARATION

1. Paste for determining thel porosity of coatings on parts

S made of steel.
A weighted sample of a--u-dipyridyl or 0-phenanthroline in the

'amount of 1-2 g are dissolved in 100 ml ef 0.1-0.2N hydrochloric
-acid solution.

Then titanium dioxide is added to this solution, calculated

at 10-15 g for 10 ml of solution. This mixture is mixed thoroughly
tuntil a homogeneous m&ss is formed. This paste should be used
iwthin 10 to 14 days.

When this paste is used for longer period of time, it may get=

-contaminated with iron compounds.,

2. Paste for determining theporosity of coatings on copper

and~itsalloys.
Composition #1
A 20% solution of diphenylcarbazide is prepared in glacial

__ acetic acid (solution 1) with heating on a water bath. Then
titanium dioxide is added to this warm solution (until the pre-

- 21
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ciptaton~f~iphnylarazide, calculated -at 15r30 -g tor 10I l_
of soutio. Thn- a olut ion. of- ammonium -persulfate namna

obaied by disl i 10 goamonium, esIf ate in- -100- m2Lo _

a 100%- solution- of- ammoia(it~2j&i& in~~de t ~ -_

-this mixture. The mixture id ie hoogl with the addition- _

of each component. -The ratio of the volumes of solutions- I and 2_
is &qua to (l-;3)-:-(3-1l) and- the gl ycerine volum -must equal to 1/4-

ofthe -sum of-the volumes-of solutions 1-and 2. - __

An optimum ratio for the volumes of solutions 1 and 2 and__
~=lcerine-is 1:1:0.5.

The paste is.-good, for 2, to-.3-.days., - -

Composition #2 [_
A- preparation Is made of.-a 2% aqueous solution of cadionlI _

( solution- 1)- -and- solution of ammonium--persulfate in ammoniai con---.
t ig5-15 g of amoimprlae n52xLtannia (sre4

Acifica gravity of 0.91) for -100 -m1 of solution (solution -2).
Solutions 1 and 2 are mixed In a 1:1 ratio. Titanium dioxide-V Is added-to this solution,, calculated at 12-15 g for 10 ml of solu~

ItIon-i The mixture is mixed thoroughly until a homogeneous mass

i17s obtained. -

This paste is good for 3-41 days.
3. Pasje for determining thea porosity of coatings on parts +

mpade out of aluminum and Its alloys.r
2% aqueous solution of aluii6n is.prepared.Totislu

tion, titanium dioxide is added in the amount of 15-20 gI'or 10 ML F
o6f solution arnd 20-25% solution -of hydrogen peroxide with the

-desity of 1.14 l-. 15. The ratio -of the volumes of-the aluminum
nd -hydrogen peroxide solutions is 1:0.5. The mixture Is mixed

thorouighly --until a homogeneous rab Is obtained.
- ~ -The paste is good -for 3-4 h,

-4. Paste for determining thelporcsity of coatings on articles,;--
made -out of zint and Its alloys.

I A'solution of dijphenylthiocarbaizi de Is prepared In ethyl or

3rpy 1alcohol, containing 0.5 g of diphenylthiocarbazide In~ 100 ml
o~f alcohol (solution 1) and 0. 5N souto ofsdum hydroxide

(solutio 2) od

-22-
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-To -the _obtained solution 1,. titanium dioxide is added in the
am,--kount of 20-30 g for 10 ml of solution. Solution 2 is added to

3Y 1this mixture. The ratio of the volumes of solutions I and 2 is
equal io 1: 2. This mixture is mixed thoroughly until a homogeneousV..ass is obtained,

This paste is good for 3-4 days.

Recommended Attachmnent 4~ to GOST 16875-71

~METODSFOR TESTING THE SPECIAL PROPERTIES OF~ COATINGS

L 1. Method for Checking Microhar'dness
The microhardness of coatings is tested in accordance with

Gost-9i45-6o.
2'. Method for Testing the Specific Electrical Resistance of

6oatings.
2.1. This method is based on the ineasuremetht of the specific

_electrical resi.:tance of a coating by means of an electric-measur- 4

ing bridge.

This method is used to determine the specific electrical re- nA.

sistance of any metal coatings.
2.2. Single-double electrical measurinF rdg ftetp

fMOD-54 is used for measurements in the ranre from 101-5- 105 oh1m1,4

twith an accuracy class of 0.05 as per 008T 7165-66.-
Other types of instruments may be uo--M, i f they have the same

range and accuracy.
2.3, .Tho'coating to be .cheoked is deposited jbnto a wire 0.1 mm

13hick~and 0.2-0.5 m long, consisting ofamtrilwt6hg lc

trclresist~ance (constantan). To improve the adhesion betwoon
the- coating' and the base metal, i, Is permissiblo to apply a sub-

-ilayer of' copper, n.,ckel, and other.
_The wire s length an d diameter aremaue orr nife

-theApplioatlon of coating by means of an optical caliper-~of ypq A
IKGas per GOST 5405-611.

The wire is degreased as indicated In Seetion 31Iof this 4

The wire W th the coating to be tested Is conneoted,'to the A



-Zi

co9rresponding terminals or the br'idge for measuring resistance.
iThs' -resistance of the base metal .qi'h and without the coating. TheI

dete~rmination is performed in accordance with the inet'ructions with

the-instrument. -

It is permJi-ible to make measurements using a Bample represeh-

L__ -ting a metal coating separated from the base metal.I 22.4. The specific resistance p is determined in ohm-mm /m,
using the formula: R

where 2I
S -cross section of the-co.ating, mm;
Z length of' the wire segment being measured, m;j

-A Rh -resistance or the coatine. ohm.

The coating resistance Rh is deter-'rad by the following for-
1mula in ohms:

Rtotal Rbase ,V

base totil

~where

R total -total resistance of the base metal with coating, ohm;

-bs resistance of the base metal (taking into account the

sublayer), ohm.
' EkThe cross section of the coating S is determined by the fol-

'lowin~g formula in mm2

s2 2

:where

D diameter of the wire wi.th coating, mm;

D2  diameter of the wiire Wsithout coating, mm.

The ai'ithmnetic mean of three measurement values is used as the _

measurement result.

3. Method for Checking the Contact Electrical Resistance of

3.1. This method is based on the determination of the )ontactRe

~resistanca of a point contact of~two conduotors made from copper

A and Its alloys, coated wi-th the M~etal being tested.

21 24
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-hsmthod Is used t~m~~ h n t~'etilss

'tanoe of metal cotns

The drawing shows the diagrft of the device.

A di4 a t h-ov2V'ior, U~!dteriuinint--the Cohltact ealec-

3.2 TodetAermine the contaot resistance, the coating to be

1tiested Is applied onto a wire made of copper or Its alloys which is
il ftm in diameter.

The sample -is degreased before testing.

-3.3. The sample- is connected to the device consisting of the
tdireot-.current source $, ammeter,-r~eieneh to--~s e OT>8 1 ~

'ahd rheostat by means or the connectors RMi, H.Q2, H-n3, and fbi4.

The load to the upper 0±, lower wire is varied by means or a

16vaecia1 aevice. Drop In voltage Is determined at the point of con-
:tat ndatthe terminals of the 'ei'ererioe oot- b~ - means 't -the

jpotentiolneters Of' types R306, R37a pr4ST95-.68. The -load
la 'the con-tact and the current strength are established depending
~on the requirene-ntt for contact. The recommended loads for theA
1dMfiild'hation of the contact electrical resistance are 10, 209 50t, f

Wa410 at 50 mA., The determination is made at 18-250C and re-

lativo-humidity of the air at 4!7 '5%. The measurements are taken

~ia cordahbe with the -instructions accompanying the instrument. _

314 L T he otact electrical resistance RIt determined by

25
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,the f olaowing formula in ohms:

AE,

iwhere
AE- drop in voltage at the contact, mV;

I - current strength in the circuit, mA.

The current strength I in the circuit is determined by the

'following formula in milliamperes,:

R

:where

1 - drop in voltage at the coil's terminals, mY;

R - resistance of the reference coil, ohm.

' The recommended values for Rre are 0.1-1.0 ohm.-

The arithmetic mean of three measurement values is accepted

las the measurement result.-

4. Method for determining the electrical breakdown voltage.

4.1. This method is based on an electrical breakdown in a

dielectric layer- under the effect of applied electrical voltage.

This method is used for measuring the breakdown voltage in

-nonmetal electrical insulating coatings (anodized oxide coatings

'on aluminum and its alloys).

4.2. A device of type UPU-I as per MRTUTU AE2-771-001 is

recommended for the determination of the breakdown voltage.

Devices of various designs are permitted.

A i It is recommended that the measuring electrodes be made from

ia solid alloy with the roughness of the working surfaces not lower

-than V 7 as per GOST 2789-59 and the curvature radius of 1.5 mm.

4.3. The samples are degreased before testing. j

S4.4. The voltage id determined in two ways: j
a) electrical insulation coating is removed from a small area,

--fonthe sample and one of the electrodes is placed at the cleared

-spot, while the second electrode - to the coating being tested.

S i_ _The voltage, at which a breakdown occurs, is equal to the voltage

LI 26_
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reod ed -bi-the instrument;

- -)the etermination is made without damaging the electric

insUation coating. The electrodes are arranged at a distance of
:243 cm from one another. The breakdown occurs at two points of the

-e-ectrical insulation coating. The magnitude of the breakdown vol-

.-tage is equal to half of that recorded by the instrument.

The pressure of the measuring electrode, where it comes In

contact with the surface of the coating being tested, must not ex-

-deed 50-75 g at the moment of determination. The electrodes should

be-secured in a grounded head (holder).

The measurements- are made at a voltage, which increases con-

itinually from 0 to the specified measurement limits. The voltage

increase rate should not exceed 25 V/s.

-The measurement is -made at 15-350 C and at a relative humidity

of--the air-at -45-75% no -sooner than 1 h after anodization.
The arithmetic mean of filve measurement values is accepted as

V the; measurement result.

5. Method for Determining Oil Absorption _

5.1. This methos is based on the determination of the amount

Li1  iof oil adsorbed by a coating.

This method is used for determining the oil absorption of the
phosphate coatings on parts whose surface is at least 30 cm2'-

i - 5.2. This -ethod employs oil whose viscosity is at 25-350 cSt

at-2500
-5.3. A coated sample is weighed, immersed into oil at 130 0C,

-and is left there until the oil cools to 20+50 C; after this, the

fsample is removed from the oil, the excess is removed with a fil-

t, er-paper, and it is weighed again.

. During weighing, the temperature must be constant.

The weighing is performed with an accuracy to 0.0001 g.

The amount of oil adsorbed by the coating is determined by the

iA11iference in the mass of the sample before and after the oil K
4~

_5 . Oil absorption M is determined by the following formula
2

*b a)
M

27
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where-

a mass othsample- befo±be the imrin g

b mass Qf the sample after- the immersion, mg;

F -sample's surface area, cm.



Corrective, Attachticnt 5 to iOT1687Th-71

REAGENTS AND MATERIALS USED FOR TESTIMG COATINGS

A io~~iitoirC10H 11O3(COOXH 4)3 I foCT 9859-61
AN.N\,o 11nfl Orl11C.Ib2I1 NH 4NO3  *roCT 3761-6i
.\h~mtoI11a cepION1c.1wrl (NH 4) 2S0 4  FoCT 3769-GO

4(PaT awtoumR) (NH 4) ,S208 roCT 370G-64
A~mmoainu X.1opn1Cmif N H4C raCT 3773-60
AMMHDI Do.~Iiiai 25%-iiill NH40H FoCT %3760-64
Aur1nAp11A XPOMtOhuft CrO., roCT 2548-69

*A1',CT011 CH3COCI-1 r oCT 2603-63
*~B03I~Ni 8U.20 I!OI!IH11 r6FCT 1012-54

Boaopo,1a 11CPCKIICb . H20. roCT 10929-64
A14)111JT1013pa31AC 3HS(OH)3 roCT 6259-71
~L1n~ii u'noxp~aiu .C1 3H ,4SN 4  MiPTY (i-09-

2098-65
Q- ~ AMnPllAR.1 C,oH*N2  AIPTY? 6-09-

AnteMSP6311A3707-67
.UIC:AWO A0p1a10 C1mH1 4  roCT 585q--51

)Kc.e30 ~nopIocFeCI 6h-MO r~oCT '4147-63
flOA J rOCT 4i159-64:
KnAAHoI It n1.1i wnaiioit FIPEA (--iii. C2jlj0NSN12 BYP 37

Ka-.,nfl a3oTHtoKI1Ch11Wfl KN OCT 4217-63
Knaimu uoyxpo%.toouc.,if tr roct'I Q20-65
Kaati )KCiee1CT0C~iepoai1CTb111 (4[Fe (CN)] 1. 3H 20 roCT 4207-05
Kajutfl xcejic3oci11ICpOA1tCTbW1 .. I4Fe (CN)I 61 - oCT 42W~-65
Kziuii 11CTbl~ K KJ roCT 4232-65
RUMc~ 23oTIM1 . ': HNOs roCT .146iI-67
KiicmqOTZ 00ptuIal H3B0 3  rocr 9)636-G I
K1ic..'ora (Prop2ic-roH0oAoporI-fl .(Tc.X- rc

JI1t4ecxan) HFC*r26-.
K 1CioAM COJIRIlf. -- *--- ---- C rocij 318I-1;7
K1IC.IOTa CCP1asR H2iSO4  roc.- *i2 -v -;
KHcA~M 4 OccOPaMH H3PO 4  roc-r 6552-58
KIICjiOTa 111Il1i1fll ... .- - roCr 5817-69
K11CAoTO yK(CyCl23R (.neAHvtn) CH3COOH' FoCT 61-G69
KuCAoM Cy~tb(PaflMIlZ1flAR HNSOH 11) TY G-OO-

926-63
AKnvior fllp~fiuosln LHOACH (NO,) h PY26-~

KEY: (1) items (2) Chemical formula 3 Number of the standr

or TU [Technical Specifications]



Continuation of Attachment 5

MC.~b cepoxilcJas CUS0 4 i5Hi0 1'OCT 4165-O
Maria oxjicb "I ,O rOCT 4526-67
H8Tp e.aKijrI NiO 110, oCT 4328-66
Hw1riifl N."oplICT11IA NaCI roCT 4233-66
IarpI)IIA cepiloU8TICT6NIJC.qblrI .(Tmo. Na2S.,03  rocT -1215-66

Napflsepiloic-~IbA Na2SOJI 10OH 20. r00T 03 18-68
HaTpI111 jiazcepii6i%-uiAf Na2S2O, AlPTY' 6-09-

840-63
CepeC6po a8orTI0Mw.'ioe' AgNO.- * OCT 1277-63
CBII!u yl, V'y CIIOxIIC.111ri Pb (C H3COO) 2 31H20 rOCT 1027-67

*O111141 rapma A) CI1-hOi- - ocT 8314-57

CypbMrz TpeXX.T0IpCraR SbCI3. JNPTY 6-09-
Cf .2289-6.5

TIMTUI1a 2By0XIlCb 1(MtI 6H0pTafI) T10 2  .TY MXHI 3052-
~ 'I)51

O.4CIMaPo.liui - V3 AMI 3461 -
(5) - 53

11aCTa rom- CTY' 30-12246
C(4,) .- 61

C i1.ma 1 Bya a- TY MXI 3348-

52

Tpxion 1 el C21iCl: OCT 9976-70)
Ccp A ii'tccMan roc~r 127-G4

Xv 3-12. oOT 3647-59
Bymar rJIbTpOBaJbI aR rocr 12026-66

KEY: (11) O-phenathr'oline (2) [0-phenanthroline] (5) (lOT Paste

(6) Wood's alloy (7) Rose's Alloy (8) Sulfur, technical

(9) Sandpaper #3-12 (10) Filter paper' (11) (lygroscopic

cotton

.30



TIAI k 1F 1.

Methods Employed Depending on the Material of the Coating

flpitmoitaeu e moOAoM a 3aggigcgqjg,,1':1 UT 43 Jl-' 11414111T111

OC11om1Hfl MaTOPIaA 4) j ~ 3(F
110e 1111"T~tg oro .1a lllTI~q oro I1c4 prIIIT1 II1111 DI Ur

blhaWTNIOartiITHoroA0-11THA

(#110

HesclarnaTHrtiAf MCTOA nhIIIPeDWX MeToA DIIX~eDbIX MCTOA DhINXI)CULIX'
ToKonpODOARLWIfl lOKOB, PGAIIOM1,118- TOKOD, paA~lnKrun. TOKO~l, plI1fllITllLI,
(sjmNowul, moo. wmA iA HhiA
N ARP.)__ _ _ _ _ _ _ _ _ _ _ _

MIGONI "POBOAN* 1114Af WGTOA SltPek MeKTPO~lariw-.
awIA0 (KepAhiBxal mAbx TROtcS WiMif, paAnIoaxrus'B
nuAClMAaaII) IN

KEY: (1) Current conducting (2) Does not conduct current (3) Base

vn t c vin 1 (11) Nonagnetic , mttillic (5)) M.IrinottC , mot.z1tl Ic
(6) Nonmetal, nonorgani c (7) Mapne tic (oitoolI, enst 1; 1,

111ckc, I) (8) Mag~netic) eloetoImfitio Ci'nd~tictt 1o (9) M gr-

no c , cecctrom:iinentic , iindioactive , eddy-ouisrent method
(10) Nonmagnetic , current conducting (auinm C011vo r, 01.-0. )
(11) Eddy curront method, rndioactive ( 12) Noiv:igno'tie do'

not conduct current (cei'aml-cs, plarntics)
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TA IA LE 2 arrrrrs w .. m ...

DNAe o lCaiono~e
14A meTOXI 10p

Lbi m C~ T.1 A t Amm~oil11h UlOTdO(I.If

tbiIAoIo Cepian1ila
KIICJIOTIa COA151Illf! I It

(1/) (/3))

Mctuioe C Ta.I (-IY

4-1KA10 1CTk1OT1 CO'1) i

ciam 1,1

I\CT. I C ul ol O1-n Ci'l P i.0*10 1

Cepe~priloe Alexti 11 cc 5a i'miol;IT11iii
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ContiJnuationl of TABLE1 2

KI 4cI1ITPhtuI

70 - oflfleflic po~oooro nliT'f B

- 70LJ
17,5 11flnnenic ocizOIioro1- hic-

-- 17,5 Tfl.VIa

0) ltien riipo3onoro nnT1111

100 ) IORtIICJI1fC O3JOI3OO JI5VrI1fl

11fonrmcmirc Ocuroro [IFlTIIf'l
220 0)1o1RMCvii1C p030110r0 Ifel

30 -
- 100

250 flonnicito ocitonioro hICTa.?1

150 -~riofDeime, ikpii6O'O hsIaJT1

250
31-*

34 ~



Continuation of TABLE 2

(30) CS)
McAI1oe, CTaJb 6, KCJ x.3o po

cUJlID MC;,b- KIMIOTa COM1ni, (rIMOTI0ocm

noe) KcmOia yicycia (meju.muan)
Cyl)Ia TjCXXJIO I:t C1A

' KEY; (1) Type of' coating (2) Base metal or metal of sublayer
(4) Components of volution (5) Concentration (6) End-of-test

indicator (7) Zing (6) Steel (9) Ammonium nitrate Copper

sulfate Hydrochloric acid IN (10) Appearance of a pink spot

(11) Cadmium (12) Stee), copper and its alloys (13) Ammonium

nitrate Hydrochloric acid IN (III) Appearance of base metal

(15) Copper (16) Steel (17) Zinc alloy (18) Nickel (19)

Copper and its alloys (20) Nickel (21) Chromium (22) Silver

(23) Copper and its alloys, nickel (211) Ferric chloride

(25) Hydrochloric acid (density 1.19) Sulfuric acid (density

1.81) Ferric chloride Copper sulfate Ethyl alcohol (26)

Potassium iodode Iodine (27) Appearance of a black snot

(28) Appearance of a white spot (29) Appearance of a pink or

yellow spot (30) Copper, copper-zinh alloy (brass) (31) Ferric

chloride Hydrochloric acid (density 1.19) Acetic acid (glacial)

Antim~ny trichloride

NOTE:

1. When determoning the thickness of a chromium layer, in order
to disrupt the passive layer, it is necessary to touch the surface
of an article with a zing rod wetted with the solution being used.

35



Continuation of TABLE 2

2. In the case of difficulties encountered in the determina-
tion of the end of dissolution of copper coatings on steel, a rop
of 1.5% solution of antimony trichloride in hydrochloic acid (1:1)
is delivered peripdically from a pipet after the appearance of a
shiny pink spot of the contact-precipitated c6pper or shortly before

.the dissolution of the coating (before the appearance of a dark.
spot). The appearance of a dark spot 2-3 s'af~eV the drop is ap-
plied indicates that the coating has been dissolved. Before the
drop is applied and before the continuation of the jet test, the
area to be tested is rubbed out with filter paper,

36



PRMMR,°. ..... 2 mr- ro - 77 -77 MM-

f (

j . "liftlixonoro ,iciptitep'oro'-1(ju itcirt~ope. I(pik, Drpsce~

12 0,515 09190, 00538 61443 °
-1.3 530 -0,195 0070-
14 ' 0,542 0,201 0,60.2 04 98k

15 560 O,\207 0-641 Q,526,

16 01571 A21 1 0,6(85 -"0,t60

A17 '0158f.) 0;217 0,735 '19
18 (QM0 0,223 01794 029
190,29 0 862 O

20 0,645 0,235 ,0,926 n, 99
21 0,670 0,2.,1' 0,980 0,73-

22 0,690 0,2,17 1,042 0,768 4
23 0,715 0,253 1,099 0,802
24 0,740 0,260 1,163 0,836

25 0,752 0,265 1,220 (1,870
26 0,775 0,272 1,266 J-I

97 0,790,279 1,333 -

28 0.808 0V86 1,389- z
29 0,824 0,294 1,429 -

30 0;833 0,302 1,471 - K [

---- -*" -3



-Oontlhuation- ot TASLIX

I~Rrt 1) 0Mo no ro cp~al

1
C)~294 0,32

{~333 ,094 0340 048263
A3600101 %355 0,560

0,424 011090360,9

0,40 0,10 %380 0,629

C~93/ 0,31 0390 %,664
0,i 4I01139 0,403 0,699

0,56 01470,413 0,734
0,55 01560,420 0,768

0,606 0,1640,3082
0.641 0169043083
0671 0,l74 0,450 M~70
0,709-
0,741

0,769-

033O ..-f



AM,

Coitinuation of TABLE 3

KEY., (1) Coating thickness (H removed in 1 st in pm. (2) Tempera-
ture, 00 (3) Zinc (4i) Cadmium (5) Copper (for solution #3)
(6) Nickel (7) Chromium ()Silver (9) Copper-tine alloy

(for solution #6)1

NOTE,.
The value (H )is given for the ninc coatings from cyanide,

sulfateo ammoniat4, and zincate electrolytes; cadmium coatings
from cyanide electrolytes; copper - from sulfate (for stlution #3)t
brass - from cyanide; nickel - rpm sulfate and fluoborlc; silver
from cyanide and thiocyanic acid; dull chromium - from sulfate;
copper -from sulfate and cyanide electrolytes (for solution 06).

-Q -gp
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Fig. 2.
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Diagram of the device for
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I ~Y2&6) ,2t. 2*Na ~aTHk 2.6.2.ItdtL)TaJ.3k
YtIO,4 o iYoacy~alkfauL ANCY~ V.OUCACOTh 'AjjCyA4.OK~CAiOT

1.3 1153J

:KEY: (1) Correction factors for coatings out of' nickel electrolytes

with luster-forming additives (2) Time period, s (3) 1,4

butinediol (41) Coumarin and n-toluolsulfamide (5) 2,5-2$7- J

naphthalinedisulfonic acid and formalln (6) 2.5-2.7-naphthal- -

inedisulfonic acid

414

-_ I MIN



TABLE5j

T'"°e°y° iox "° *° pacraopa,

fwxo08roo lacAMaeboro j ,emoro KHKeesoro

12 1,465 0,886 2,266 0,995
13 1,501 0,900 2,370 1,091
14 1,540 0,914 2,481 1,211
15 1,597 0,929 2,604 1,355
16 1,610 Q 943 2,747 1,510
17 1,645 0,957 2,915 1,68 H
.18 1,688 O.971 3,115 1,832
19 '1,740 0,986 3,344 1,908
20 1,776 1.000 3,546 1,996
21 1,845 1,014 3,717 2,070
22 1,895 1,029 13,906 2,151
23 1,945 1,043 4,065 12,24'2,49
24 1,990 1,057 4,255 2,347
25 2,033 1,071 4,425 33

96 2,080 1,086 2,50i
_,126 1,100 ,620.28 2,173. 1,114 2,720

29 2,219 1,129 -2,820

30 2,266 1,143 2,920

KEY: (1) Coating thickness (HV) removed by 1 ml of solution, pm

(2) Temperature, °C (3) Zinc (4) Cadmium (5) Copper

(6) Nickel

The value (H ) is given for the zinc coatings from, cyanide,
sulfate, ammoniaty, and zincate electrolytes; cadmium from cyanide;
copper from sulfate, and nickel from sulfate electrolytes.

41%
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TABLE 6 _____________

Blu OCIDO e 1- Hosep
nxbISAf Ocinot~eazip2CTUO- KO.IIIIIITbz paCTSopa

flOK~T~twtt m~eTOaal pa
II noi Ion

IIHII]KoBoe Mel aif ItCI Kanimiieeoe IH ce cnniaeii. J ~ O

MeAHOC. C'q6 aml-: 8 Cepe6pod qjOTHOKIIC~qOC

(7) (/0) 1 I
Hutkeaeoe I Ci'aJIab j1iAb 9 KAeXiiibe

N jkee crnaasba Meiu ceplokicJAast

cnnau6) I-aTpuir c0plfoBaTIHCT6-
KICJb~l (ti6oCY:q;AbT 11aT-

C~a~b, M~l; 11 KeJIC3o X~lopnoe( 9 )
HC nuanlbi MeAb cepnioKllC..IAs

1(aaciora comiasuia (tl.:IOT- g

____ ___ __ ___ ___ ___ _ IOCTb 119

OJIOBO-CBIIIICII. ni ec cria nbi AopoAliasl (rxJ71oTlHOM 1,5)
(IO C) j fepeKHCb BOJAOPoAa 30%-'M

I J~AinCTIMAJ~poa3ami~an BO~a

43 -
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L Contino- orABLE

ON on-KAtteCTBO OR
A1111,p ico.-.notieH- cm a"ua~a oiI'aIt

IIHW,

kI -1% ItI
- ~ ~ ~ .6 20 gw -1ot.iengpi Octito~toro me-

100 TAJra 2
-o ~ e~ie -i I6 -IT18

44 C oti CTaaII Hw11 6eqoro tia
HHKeqe x~

30- - idO3osdrO miT-
Ia --

400 - 60-1802
-~,- HrB. ieux .oculoinioro me-'

- 300 a 30 1- aqqa.Ar

1000 _ _ _ _ _ _ _ _ _ _ _ _ _

2- 10AA 30 flon~ade oiior nTi-
tianq

25 AtA

-- -- 9 9OA -

____ ____ ___-4-4



KEY for TIABLE -6
(1) ype f coting(2) Base metal or metal of sublayer ()Nm

ber of solution (4) Solution components (5) Concentration, g/i.

(6) Amount of the component (7) Time (seconds) the drop is left

on the surface (8) End-cf-measurement indicator (9) Zinc Cadmium

(10) Steel, copper and its alloys (11) Potassium iodide Iodine j
_(12) Appearance of base metal (13) Copper (14) Steel, nickel
_(15) Silver nitrate (16) Appearance of a dark spot on steel or a

white spot on nickel (17) Nickel (18) Ferric chloride CopperI sulfate (19) Appearance of a pink spot (20) Silver (21) Copper

-and its alloys (22) a) Potassium iodide Iodine b) Potassium

thiosulfate Distilled water (23) Tin (24) Ferric chloride Cop-

,per sulfate Hydrochloric acid (density 1.19) (25) Tin-lead alloy

(POS) (26) Fluoroboric acid (density 1.15) Hydrogen peroxide 30% I

Distilled water
-_NOTE:| --:

- When testing the thickness of silver coatings, a drop of solu-

tion a is applied to the coating and left there for 60 s, after

which, it is removed with a filter paper and a drop of solution b

is placed in the same spot. which is left there for 30 s and then

I -blotted with filter paper. This procedure is continued until the

-base metal or a metal sublayer shows through. When calculating the

-coating thickness, only the number of drops of solution a .s taken

-into account, since solution b is a supplementary solution used toI
I eliminate the silver iodide formed Jn the process of silver dis-

-solution.

45
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TABLE 7

ToAuLHM8 flOXCPTH9 (H ) HHhI3CM8Si 3a VKm3aloe opexis
OAmofl Ke lli, .4w'x x% ris

______zHHKO3OrO'IbelHOrO HHxe.len'O{ A O.

12 ~ ,87~. ,830,5 lOC40 .30, TI 0 CG1 30~j
0,9 1... i 083 0,55 0,68 0,53

13 0985 0,57 0.70 0,54
14 0,96 0,87 0,59 0,72 0.5515 1,01 010,89 O, 073 0,56

16 1,05 0,93 0,63 0,75 0,57
17 1,09 0,97 0.65 0,77 0,57
18 1,14 1,01 0,67 0,7t) 0,58
19 1,18 1,05 0.69 0,81 0,58
20 1,24 1,08 0,70 0,83 J 0,59
21 1,27 1,11 0,71 0.84 0..0
22 1,32 11,14 0,72 0.83 0.60
23 1,36 1,16 " 0,73 0,88 0,61
24 1,40 1,18 0,74 0.90 0,G2
25 1,45 1.20 0,75 1 0,92 0,63
26 1,52 1,21 - 0,94 0,63
27 1,59 1,23 - 0,96 0,64

28 1,66 1.24 - 0.97 0.65
29 1,73 1,25 - 0,99 0,65
30 1,80 1,26 - 1,03 0,66

KEY: (1) Coating thickness (H ) removed in the given time by one
drop, pm (2) Temperature, 0C (3) Zinc (4) Copper (5) Nickel
(6) Tin-lead alloy

NOTE:
1. For the cadmium coating, the value (H ), removed in 30 s

at 12-30 0 C, is equal to 1.2; for the tin coating this value, at the
same time and temperature, is 0.55; and for the silver coating, at
18-250 C and for 30 s, this value is equal to 1.10.

2. The value 4Hk) is given for the nickel coatings from sulfate
electrolytes; copper coatings from the sulfate and cyanide electro-
lytes; zink coatings from the ammoniate and cyanide electrolytes;
cadmium coatings from the sulfate and cyanide electrolytes; tin
coatings fromthe acid and alkali electrolytes; silver coatinas
from cyanide and thiocyanic acid electrolytes; tin-lead alloy from
fluoroboric electrolytes.

3. When the thickness of nickel coating is less than 3 Prm,
a drop of a solution is left for 15 s.. At 180C one drop removes
0.3 pm of nickel in 15 s.
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I TABE 8 -- I -

noKPIATlB R IameraSIA KOSnOtIuIMi paCTmopa

I LLInIKOBOC CTa~nb 13 KIcJIoTa cepiiast (;IIoT-
HDCTb 1984)

KIICTqoTa COASIzla5I (n.qOT-
* UOCTb ,9

03____ 0)_____JeI,9

_H1KCA IOC CT9 2)I 16 KIMCJIoTa YCoYCIai (oqA$T-

XPOOBO K Mb, tbt 7 O~ 1,19)

_______________BOiia__AI~CTIIJipormnaRs

(ii)KICAOTa comirnasi (nqOT-
A)JVIOIUI3C T a 18 ii oc-rb 1,19) Cc)

_______ ___________ Tpexo~IiCb C)'pIlb

Ce~~iic I ('~~r/ IKI~cJIoTa a3oTiiasi (11.1or-
u ec Cfl~DbI 19 IIOCTb 1,41) (8

IKiicjora cepnlali (1r;'IOT-
I IIOCTb 1,84)
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Cont.-ot -TABLE_ 88

3t KoxuimetTRO T -04 une p a
Kohuouef=~ Typ8 pat- CflOC06 oupeAe~enut

ts n TBopS, ' C

] 50 - 18-25 Hopaocn ac

17 
I

* ('s) (Z)
2 7 5' buJeI 18--25 1H6 pA3Iiodtl Mac

I *L.riua I
2766 18-25 Ho pa310CTHs Iiacc

PI lilalaj

I' b- 9 61,e~nuxIla ccpc6po --

9 6Ieiw
'I uCTefi-V-=jg
Io -7
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A-P=-- 8

CLI
OCHOR~ft eT83

UOK~ITIR M4H MTSA1 KOIIOeRTMP3CHOI
ROACAOS I

(30 Oo-

W0131110C, ~a.13,20 K~qOa 94)TO'lcOB0
COfltO of TBLE 8OOIa -r~rlc

(31 I (/0) (:3.)
Ononsinnoc, CTaAEb 21 AuHAorA kOM4ODMCOB

SCA8BK OiaOBO- jAOPOAIJ (nenotnoKIcm 1,5)
moe Insi

CnAaB MeOB0- Craqb 221 AIFHg. pooed

M~Ab (q6e. a.'AKncnona(tflIOT- I!
6poiisas* -40%)_______L1Cb14)

(13~)OmeAiuelzn af
Oioemmioe JcTaJ~b. me)b it 23 Cniieux ypCeyenomicabirlee CeIjinbt (3)1 iHaTp eAt~ilf

Cmitittonoe Ohmitieiisi 24 Kci~ yr~~~ioa
C~a~nflpetaih B~otopoia~ (30%-

_________________ ____ Boiia AICTIc ii ponannag

oxflIti I Anmomittiti i 25 (HquIIomoTb 1,68)
lero CoiaBbi AuIAPI XPOMODI
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Cot.of -TABLE8

0x1 Komerro Temuiepa-I
KcO.%uoJieHTa Typa paC- Caoco6 oupeateaeuiw I

10 IA 18-.1TIO opaCTI aC

275M 18-25 Ho P23110CTII Macc
* 210A

3 oftemuI
qac~n18--25- no Pa33iriOC macc

Ineni Ho pa~fioctii MaCC

1000 AA _ _ _ _ _ _ _ _

I2 W-10 /o Ia~flOCo &acc K

-50-



KY TTOR TABLE 8:

MWl :Type of' coating (2) Base metal or metal of' sublayer (3) Num-
bor ot' solution (14) Solution compionents (5) Concentration, g/lI
0() Amoant of' component (7) Temperature of' solution, OQ (8) Method

of determination (9) Zinc (10) Steel (11) Sulfuric acid (density
11.14)Hydrochloric acid (density 1.19) (12) Using the diff'erence

-of' masses (13) Cadmium (114) Ammonium nitrate (15) Saturated solu-
-tion (16) Copper (17) Chromium anhydride (18) Nickcel (19) Ami-

zonium nitrate Acetic acid (glacial) (20) Chemical analysis for
nickel (21) Chromium (22) Nickel, copper and its alloys (23)

xHydroahloric acid (density 1.19) Distilled wateiv (214) 1 volumetric

-part (25) Hydrochloric acid (density 1.19) Antimony trioxide
.(26) Silver (27) Steel, copper and its alloys (28) Nitric acid
'(density 1.141) Sult'ur-1c acid (density 1.814) (29) 9 volume parts
(30) Chemical analy7zis for silver (3)Tn i-ea lola

(32) Pluoroboric acid (density 1.15) Hydrogen peroxide (30%)

'Distilled water (33) Copper-zinc alloy (brass) (314) Tin-copper I
.alloy ("white br -'nzetl -140%) (35) Tartaric acid (50%) Nitriu acid

,feros(3nn e ad alloeotane Sdip by edroidei (9oftilinto iron

2. heden)Dstile owter o 4xide4) luminum a s3ts /c 3

-allbys~~~ ~~~~ (4)Popoi cd(est .8

NOTE.,

1,______ The souin#__isovsol h ayro uetn
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L benzinedisulfoacid) Ammonium Aminnia Titanium dioxide
(14)- Zinc and its alloys (15) All types of coatings (16)
Diphenylthiocarbazide Sodium hydroxide Propyl or ethyl. al-
cohol Titanium dioxide (17) Pink-lilac color (18) Aluminum
and its alloys (19) Aluminon (ammonium salt of' the aurin-
tricarbonic acid) Hydrogen peroxide Titanium dioxide (20) -a
Pink colorj

NITE Composition #1 is not applicable for determining the porosityt

of' tin coatings and the coatings by its alloys.

II
I
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TIABLE 10 r y
BIIAmeT&.q.1 Homep

J1OKtTHW stin meTa.1.1 PaCTBOpa ®RI~fTU~CDP
IIOAC.1OR

XPMBC )A10 ('7)l 26 KabqH A ;iceJne3oCIl11cp0- a
CnofiiiiOe H, MUMro AIfCTbIiA
cnotzoe .(Imucelib Ammom~irl XfiOpICTbfl
Xpom, NteAb-HHKeJfb- HaTplfft X.MOpUCTbil'
XpOM) -

Xpo.Nfioe otso- MeAb If CC

HiKceBoc o~uno- C'raJn, 27 Kaxnidil )j~ve.,te3oClll.cpo-

* I)HaT pi IoIAX-1pfCTb~t A
AML If CC

lIKe.c C MW- C i

MeAb-iuiKeCib)R

Mlegioe- CTa;Ib A

(,~) IKajiiii mie~mCOdn11cp
O0noesnsiioc Craan~b. 28 1AIICTbWA 2oI I I HaTpliti NMOJPUCT1,01
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Cn.ofb TABLE 10

C*C7
I(OltICBpaO RPel~ta imIACP-

10 Ciune TOquii - fOpbI

30 10 Kpactio-6ypble TO'III=

60 IIOPb! AiO MeAJI.
)Ke.l1rbie T~qI -'U 10-

10 5 Ciue TOMEU flOpbI
AO CTaJnll

10 Kpaciio-6ypbte ToUH -

2010 AO fOIJIhi

Kpae;uo-6ypiic To'IIuI

)Ke.?ITbIC TO'lIUI J1Opbl
A___ AO IJII1(CJI

20 CuuIIIC TOUuR -IOpb!

Ao ciamzt

5~ AO CTSJIfl- IIb
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KEY -FOR TABLE 10:

(1) Type of coating (2) Base metal or metal of sublayer

(3) Number of solution (4) Solution components (5) Concen-

tration, g1l (6) Time the solution is left on, in min (7)

Sign of porosity (8) Single-layer and multilayer chromium

(nickel-chromium, copper-nickel-chromium) (9) Steel (10)

Potassium ferricyanide Ammonium chloride Sodium chloride

(11) Blue spots - pores extending to steel. Dark-red spots -

pores extending to copper. Yellow spots - pores extending to

nickel (12) Single-layer and multilayer chromium (nickel-

chromium) (13) Copper and its alloys (14) Single-layer nickel

(15) Blue spots - pores extending to steel (16) Dark-red spots

- pores extending to copper (17) Multilayer nickel (copper-

nickel, nickel-copper-nickel) (18) Bopper (19) Tin

(20) Potassium ferricyanide Sodium chloride

MM
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TABLE 12

MA I I, - _ 64, )peMs S"

U.KPNfoe" 30 N knomii Ksase c *CJOq Ino~~ 25Jxg 220 I

.Hoifoe cnxas- KaMA A3yxp MoHcRUR 30

Boa M THJJjHpoJaHuaR 751a

~~ ~MeAt, CePllNFa 82s I~~if
*r 3 1 -K61caoM cojajsiag 0,1 H 13 11.tl. 2 n

HaTpHfl xAOp I ctI 3 a 6oaee
4Doc4aT-, CT~ab, "/ V

-Hoe 32 MeA- cepuo- .HaTpaflxLopHcrbi 30 4/z 13
KHCUaa.. .0

33 H-Tp '. ...... c. .A 0.. .5

KEY: (1) Type of coating (2) Number of solution (3) Base metal or

metal of sublayer (M) Components of solution (5) Concentra-

tion (6) Time, min (7) Oxide, chemical (8) Steel (9) Cop-

per sulfate (10) Oxide, anodized (11) Aluminum and its al-

loys (12) Hydrochloric acid (density 1.19) Potassium bi-

chromate Distilled water (13) Phospahate (14) Steel, copper

sulfate (15) Copper sulfate Hydrochloric acid 0.1N Sodium

chloride (16) 2 and more (17) Sodium chloride
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I TABLE 13

iiPU xpem 3sCATs Kotaolr)II VOMIId
' ' ... " I peTypaxt Oct, me c JIU, "

S .a e x p o a w r u • " " '.C.. .... . .a e ~... . .. m

aROAMoIo Coclourne; UaTCpHINA - - - -

"KCM.pO8-M . .... 11-13 14-17 18-21 J 22-26 27-32

cepitx nlaakicpobalnuni c Tonwis 1 - -2
KIICJIAl lMp 5 SAII

fnauxposannuft c Toatuumohi
flOX~bl?1fl 10 4wcM

JLUCT 0,8 JUL dei yTo.uiemtoft 23 18 15 12 10
"JaKHPOBKfl " .

1 251 j 7
JINc? 0.8 iw R aecr 0,A AN 30  2 14

yroalnOA nAaKUpoAKoA

Cep. ie.J Henam xupo anuft manomefu- 8 16 3 2

J IA X oxn..H M - - - - I
________ VOc4P2IIR 5 MmXA

XPOMOa -qa - - -.(9)U 6J 4 3

KEY: (1) Anode-oxidation electrolytes (2) State of material (3)

Time-control norms at temperatures, °C, at least, in min

(4) Sulfuric acid (5) Plated with the coating thickness of

5 Pm (6) Plated with the coating thickness of 10 pm Sheet

0.8 mm without thickened plating (7) Sheet 0.8 mm and sheet

0.8 mm with thickened plating (8) Nonplated filled dichromate

with the coating thickness of 5 Fm (9) Chronic acid (10) Z_

Plated (11) Nonplated
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SOLUTIONS USED FOR ETCHING THE MICROSECTIONS

uwpwft* man WM* PU" k Auu".tw

All!lcnaKe noTublih 200t oat~
moe liitic~ c o 159 IAcI IIbI

UOac.1Oil 318ifleilzaizl

ecfalJi8uX mewlim~t 09MCTI) ____

CTS'zb(44 KIlcVIort4nt uonaa, T 5 UA CT%

ame xpoxho. i piw 1,41no.6il

DeAsiouwna KHCAoT& *M IT . Cd")A u

Tla
AL-ma =u~uat 4.O- 0X.A

Ce~pepli- CT*Ab. meAb -11CTWO 0,1,96

Heit ec c2n111anI. - epeic 111noa 15 AL. PO
3%-nlan 057)_______jBo.A8 .1ncrn.I.1nponau1-1 25 .su -

.wm .~b.Kitcnora nimpittoaR 4 C-,').

Mejgi x ce AWLunicaK Oiilaf nanor- o-beial MeAb -V

cntaiiHOCT1.1O 0.9 43C.

P3 18~ _ _

cia- DTVIa *NCT8JWP3iM 95pio 10a4T

KEY: (1) Type of' coating (2) Base metal or metal of sublayer (3)
Components of' solution (14) Number of components (5) EtchedI

metal (6) Zinc, cadmium, nickel (7) Steel Zinc and its a!- t

loys (8) Chromic anhydride Sodium sulfate (9) Cadmium and Z

zinc (10) Nickel (11) Copper and its alloys, copper sublayer----M

on steel, zinc and its alloys (12) Hydrous aw.monia,with 0.9

density Hydrogen peroxide 3% (13) volume part (140 Copper

J-15) Nickel, chromium (16) Steel (17) Nitric acid at 1.141
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enIty Ethyl alcohol (18) Nickel, copper, silver (19) aluminumj
:120Y Hydrofluoric acid at 0.987 density Ethyl alcohol (22) Aluminum
(22)= Silver (23) Steel, copper~aid its alloys (24) Hydrous ammonia
'at 0.9 density 3% hydrogen~peroxide Distilled water (25) Silver
'(26) Tin (27) Picric acid Ethyl alcohol (28) Copper (29-) Copper
' and Its alloys (30) Lead (31) Ferric chloride Hydrochloric acidA

,at 1.19 density Distilled water

Q_
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DISTRIBUTION LIST

DISTRIBUTION DIRECT TO RECIPIENT

ORGANIZATION MICROFICHE ORGANIZATION MICROFICHE

A205 DMATC 1 E053 AF/INAKA 1
A210 DMAAC 2 E017 AP/RDXTR-W 1
B344 DIA/RDS-3C 9 E403 AFSC/INA 1C043 USAMIIA 1 E404 AEDC 1

C509 BALLISTIC RES LABS 1 E408 AFWL 1, C510 AIR MOBILITY R&D 1 E410 ADTC 1

C513 -PICATINNY ARSENAL 1 FTD
C535 VIATION SYS COMD I CCN 1
C591 FSTC 5 ASD/FTD/NIIS 3
C6-19 MIA REDSTONE 1 NIA/PHS I
D008 NISC 1 NIIS 2
11300 USAICE (USAREUR) 11
P005 DOE
POSO CtA/CRB/.A-.Q/SD 2
NAVORDSTA (50L) 1
NASA/NST-44 1I AFIT/LD 1 I
LLL/Code L--389 I

i
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FTD-ID(RS)T-0919-79


